Analysis of biological fluids by direct combination of solid phase extraction and desorption electrospray ionization mass spectrometry.
A novel, solid phase extraction (SPE)-based sample preparation method was developed for desorption electrospray ionization (DESI) mass spectrometry. Conventional SPE sample preparation was followed by a custom elution procedure. The eluate was evaporated from the closing frit of the cartridge using a gas jet. Thus the analyte was concentrated on the surface of the frit, which is ideal for DESI analysis. Application of the above SPE protocol allowed the concentration of the analyte content of up to 1 L liquid sample into a 1 mm diameter circular spot. The sample preparation procedure can improve the overall sensitivity of the method by up to 6 orders of magnitude if the sample volume is sufficient. The device has been tested using aqueous solutions of Rhodamine 116; the limit of detection was comparable to the LOD of electrospray analysis. Methodology was tested for drug monitoring applications in human serum. Levels of Cyclosporine A were determined using a 0.1 mL serum sample. Dynamic range of the method exceeded 3 orders of magnitude; the detection limit was below the therapeutic serum concentration of the drug.